20                                X RAYS

under tin* action of cathode rays, and red under the action
of positive niVN so that a small glass bead coated with
lithium chloride and placed in a suitable position between
the electrodes in the tube will appear red on the side towards
the anode., and blue on the side facing the cathode. This
can "be utilised to explore the region between the
electrodes in order to determine in what part of the tube the
positive rays have their origin. Starting with the bead at
the anode, we should find that it does not appear red on
the side facing the anode until we arrive at the boundary
between the negative glow and the Crookes dark-space
(p. 2); it continues to fluoresce red throughout the
Crookes dark-space. The amount of fluorescence' in various
of the dark-space, however, shows that most of the
start from the boundary of the dark-space.

The positive rays have strong ionising, fluorescing, and
photographic actions. They cause soda glass to fluoresce
a dull green; willemite, a bright green : in both cases, the
effects are much inferior to those produced by cathode rays.
The positive rays show strong pulverising properties, and
roughen or disintegrate any surface against which they strike.

During the last few years the whole question of the
electric discharge from the point of view of positive electricity
has been taken up by Sir J. J. Thomson. He has shown
that there exist in the tube high-speed atoms and molecules
of the gases present, some positively charged, some nega-
tively/and some uncharged. In no case has a positive
ray been detected whose mass is smaller than that of the
hydrogen atom; a positive electron, if such exists, has
hitherto eluded search. The velocities of these positive
particles are in the neighbourhood of 10s cms. per second
(the fastest have a speed of about 2 xlO8 cms. per second) ;
this is of the order of 1000 times the ordinary velocity of mole-
cules as calculated from the kinetic theory of gases (p. 77).

It is found that there are many more of these high-speed
charged particles (or ions) moving towards the cathode than
from it.1 If a hole is made in the cathode, the positive

1 These latter " retrograde rays " travel with and among the cathode
, but eaij be detected when the cathode rays are removed by a magnet,and    molecules (Kanalstrahlen) in       discharge tubes.
